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DETAILED ACTION 

Information Disclosure Statement 

The information disclosure statement filed 18 December 2006 has been received 
and placed of record in the file. 

Response to Arguments 

Applicant's arguments filed 25 January 2007 have been fully considered but they 
are not persuasive. The applicant primarily argues the prior art does not teach the 
"frequency divider providing an output signal at said output side having a quarter of a 
frequency of an oscillator present at said input side" or in short, the frequency divider is 
interpreted to be a divide by four circuit. However, Feldman discloses a signal generator 
comprising frequency dividers applied to selectively reduce the receive and transmit 
local oscillator signals are of a divide-by-two or divide-by-N division type circuits, N may 
be an integer or ratio of integers. Feldman points out a JK flip flop configured as a 
divide-by-two division circuit in figure 2 of the known prior art. Since Feldman teaches a 
divide-by-N divider circuit, it would have been obvious to combine with Detering that 
also teaches a transmit frequency generator with a secondary divide-by-N circuit, with 
other variations to the circuit. Detering further discloses the factor of N supplies a 
multiple of the number 2, column 2, line 50 to column 3, line 19 

The claim objection to claim 8 is resolved with the amendment filed 25 January 

2007. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 3, 4, 7-9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Feldman (US 6,782,249) in view of Detering (US 6,850,121). 

As to claim 1 , Feldman teaches a circuit configuration for the frequency 
conversion of an oscillator frequency into a carrier frequency comprising: 

A circuit node for receiving a signal having the oscillator frequency (figure 3, a 
direct conversion transceiver, the output of VCO (308) buffer amplifier (330)), 

A mixer having a first input, a second input and an output (figure 3, column 2, 
lines 29-53, mixer (326), the RF signal output frequency is the sum of the input VCO 
and the VCO frequency divided by integer N), 

A first signal path coupling said circuit node and said first input of said mixer for 
transmitting the signal with the oscillator frequency unchanged in the signal's frequency 
(figure 3, a first signal path coupling the buffered VCO frequency to an input to mixer 
(326)), 

A second signal path containing a frequency divider having: 
An input side coupled to said circuit node (figure 3, divide by N frequency divider 
(324) coupled to the output of the VCO buffer amplifier), 
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An output side coupled to said second input of said mixer (figure 3, column 2, 
lines 51-67, signal path labeled (328), output of divider (324) coupled to input of mixer 
(326)), and 

Said frequency divider providing an output signal at said output side having a half 
of a frequency of an oscillator signal present at said input side (figure 3, column 2, lines 
51-67, divide by an integer, divide by two shown). 

Feldman teaches the divide by two division circuits may be replaced with divide 
by N division circuits, column 2, lines 54-67, but does not indicate N is four such that 
said frequency divider providing an output signal at said output said having a quarter of 
a frequency of an oscillator signal present at said input side. 

Detering teaches a transmit frequency generator comprising a controllable VCO, 
mixer and divide by N division circuit where the mixer outputs the desired transmit 
frequency based on the sum of the output signal from the VCO and a the output signal 
of the VCO divided by N, figure 5, column 2, line 50 to column 3, line 19. Detering 
further teaches the factor N of the divider supplies a multiple of the number 2 and 
supplies two output signals which are phase shifted for application in an image reject 
mixer, figures 5-7, column 3, lines 16-19 and column 5, line 7 to column 6, line 21. 

Since Feldman teaches the N of the divide by N division circuits may be a larger 
integer, column 2, lines 54-67, it would have been obvious to one of ordinary skill in the 
art at the time of the invention to realize in the divide by N circuit of Feldman value of N 
that is a multiple of 2 such as 4 as suggested by Detering such that a nonintegral 
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relationship results between the transmit frequency and the oscillator frequency to 
provide a good degree of immunity to effects. 

As to claim 3 with respect to claim 1 , As to claim 1 , Feldman teaches a circuit 
configuration for the frequency conversion of an oscillator frequency into a carrier 
frequency comprising: 

A circuit node for receiving a signal having the oscillator frequency (figure 3, a 
direct conversion transceiver, the output of VCO (308) buffer amplifier (330)), 

A mixer having a first input, a second input and an output (figure 3, column 2, 
lines 29-53, mixer (326), the RF signal output frequency is the sum of the input VCO 
and the VCO frequency divided by integer N), 

A first signal path coupling said circuit node and said first input of said mixer for 
transmitting the signal with the oscillator frequency unchanged in the signal's frequency 
(figure 3, a first signal path coupling the buffered VCO frequency to an input to mixer 
(326)), 

A second signal path containing a frequency divider having: 

An input side coupled to said circuit node (figure 3, divide by N frequency divider 

(324) coupled to the output of the VCO buffer amplifier), 

An output side coupled to said second input of said mixer (figure 3, column 2, 

lines 51-67, signal path labeled (328), output of divider (324) coupled to input of mixer 

(326)), and 
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Said frequency divider providing an output signal at said output side having a half 
of a frequency of an oscillator signal present at said input side (figure 3, column 2, lines 
51-67, divide by an integer, divide by two shown). 

Feldman teaches the divide by two division circuits may be replaced with divide 
by N division circuits, column 2, lines 54-67, but does not indicate N is four such that 
said frequency divider providing an output signal at said output said having a quarter of 
a frequency of an oscillator signal present at said input side. 

Detering teaches a transmit frequency generator comprising a controllable VCO, 
mixer and divide by N division circuit where the mixer outputs the desired transmit 
frequency based on the sum of the output signal from the VCO and a the output signal 
of the VCO divided by N, figure 5, column 2, line 50 to column 3, line 19. Detering 
further teaches the factor N of the divider supplies a multiple of the number 2 and 
supplies two output signals which are phase shifted for application in an image reject 
mixer, figures 5-7, column 3, lines 16-19 and column 5, line 7 to column 6, line 21. 

Since Feldman teaches the N of the divide by N division circuits may be a larger 
integer, column 2, lines 54-67, it would have been obvious to one of ordinary skill in the 
art at the time of the invention to realize in the divide by N circuit of Feldman value of N 
that is a multiple of 2 such as 4 as suggested by Detering such that a nonintegral 
relationship results between the transmit frequency and the oscillator frequency to 
provide a good degree of immunity to effects. 

Feldman does not teach said second signal path containing a low-pass filter. 
Detering teaches the transmit frequency generator wherein a second signal path 
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containing a frequency divider (19) may include a filter element, not illustrated, 
downstream of the divider, figures 5 and 8, column 5, lines 49-56. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to further modify the frequency divider circuit of Feldman to include a filter at 
the output of the divider circuit of Detering for suppressing the harmonics of the divided 
signal. 

As to claim 4 with respect to claim 1 , Detering of Feldman modified teaches the 
second signal path contains a low-pass filter disposed downstream of said frequency 
divider in a signal flow direction (figures 5 and 6 a filter not shown, column 5, lines 49- 
56, a (low pass) filter element for suppressing harmonics of the divided signal used 
downstream of the divider (19)). 

As to claim 7 with respect to claim 1 , Detering of Feldman modified teaches the 
circuit configuration according to claim 1 further comprising an amplifier connected to 
said output of said mixer (figure 5, amplifier (4), a PA expected in the transmit circuits of 
a TDMA transceiver). 

As to claim 8, Feldman teaches the circuit configuration according to claim 1 
further comprising an amplifier including inherent filter properties connected to said 
output of said mixer for rejecting a higher beat frequency obtained by addition of 
frequencies of respective signals present at said first and second inputs of said mixer 
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(figure 3, column 1, lines 5-54 and column 2, lines 51-53, the transmit circuit at the 
output frequency includes filter (328) where the filter would be inherently active with 
gain or followed by an amplifier with a design bandwidth such that the transmit carrier is 
of sufficient power expected in radio frequency communication circuits). 

As to claim 9, Feldman teaches the circuit configuration according to claim 1 
further comprising an oscillator coupled to said circuit node and providing the oscillator 
frequency (figure 3, column 1, 1-41, VCO (308) and buffer (330) coupled to integrated 
direct conversion radio transceiver). 

Claims 2, 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Feldman (US 6,782,249) and Detering (US 6,850,121) further in view of Strange 
(US 6,574,462). 

As to claim 2, Feldman teaches the circuit configuration according to claim 1, 
wherein said frequency divider is formed as a flip-flop to provide a signal with half a 
frequency of a signal present at the input, figure 2, column 1, lines 55-65, but does not 
clearly teach a frequency divide is two frequency dividers formed as two flip-flops 
disposed one behind another. 

Strange teaches a local oscillator apparatus for a direct conversion receiver 
comprising a mixer coupled to an oscillator input signal and to a second feedback signal 
such that a local oscillator signal may be produced by a fractional multiplication of the 
oscillator input signal, the VCO does not have a harmonic relationship with the desired 
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output frequency to avoid interference, column 1, line 23 to column 2, line 50. Strange 
discloses the feedback path includes a divide by four functions provided by two 
successive divide by two dividers, figure 4, column 4, lines 28-45. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to realize the single flip-flop in the divide by two frequency division circuit of 
Feldman modified as the successive divide by two dividers of Strange to achieve a 
selected divide by four function that supports an oscillator frequency that is not a 
harmonic relationship of the desired output signal. 

As to claim 5 with respect to claim 2, Detering of Feldman modified teaches the 
second signal path contains a low-pass filter (figures 5 and 6, column 5, lines 49-56, a 
(low pass) filter element for suppressing harmonics of the divided signal used 
downstream of the divider (19) (not shown)). 

As to claim 6 with respect to claim 2, Detering of Feldman modified teaches the 
second signal path contains a low-pass filter disposed downstream of said frequency 
divider in a signal flow direction (figures 5 and 6, column 5, lines 49-56, a filter element 
for suppressing harmonics, which would typically be a low pass type, of the divided 
signal used downstream of the divider (19) (not shown)). 



Conclusion 
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THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Blane J. Jackson whose telephone number is (571) 272- 
7890. The examiner can normally be reached on Monday through Friday, 9:00 AM-6:30 
PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Urban can be reached on (571) 272-7899. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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